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(54) ACTIVE MATRIX TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: . if 

PURPOSE: To enable the dealing of a peripheral driving circuit with the fine 
pitch i of active matrix elements by simple constitution. 
CONSTITUTION: "this display element has a plurality of a pair of the active 
elements 103/104 which L are common in at least either of the source or drain 
" electrodes thereof and are separate in the gate electrodes either of between 
at least a 2nd signal wiring and a 1st shift register or between a. 2nd active, 
elementand a 2nd shift register. The respective common source.or drain 
electrodes of these elements are. connected to one terminal 102 of the 1st or 
2nd shift register and the other, side is connected to the respectively, two 
signaj wirings or the 2nd active element. A pair, of the active elements, .are, 
driven by respectively separate gate signal pulses. , ^, 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st signal wiring for supplying a driving signal to many pixel electrodes and each pixel 
electrode, The 1st active component for carrying out on-off control of the supply of the driving signal to 
each pixel electrode from, this ;1st signal wiring, And the 1st substrate with which the 2nd signal wiring 
for supplying the gate signal which opens. and closes this 1st active component was formed in the shape 
of a matrix, The 2nd substrate which has-the counterelectrode which kept fixed spacing, , has, been 
arranged to this substrate, countered said pixel electrode and has been arranged, The liquid crystal 
driven according to the driving signal which is arranged between said 1st and 2nd substrates, and is 
supplied to said pixel electrode, The 1st shift register which is connected to said 2nd' signal- wiring, and 
carries out closing motion control of said, 1st active component, The 2nd actjve ; component by which . 
closing motion control is carried out in order to distribute and supply a predetermined input .signal to. 
each 1st signal wiring to predetermined timing, In the active matrix liquid crystal display ; deyice equipped 
with ,the .2nd shift, register which carries, out closing motion control of this 2nd active component It sets 
at least between said 2nd signal wiring and the 1st shift register or to either between said 2nd active^ 
component and the 2nd shift registerrlt has two or more active components of a pair with a gate 
electrode separate in common [ one side ] among the source or a drain electrode. While, as for these, 
the common source or a drain electrode is connected to one terminal' of said' 1st or 2nd shift register, 
respectively, the other end is connected to said 2nd two signal wiring or the 2nd active component, 
respectively. The active component of said pair is an active matrix liquid crystal display device 
characterized by driving by the separate gate signal pulse, respectively. 

[Claim [ 2] The timing which has two or more active components of said pair between said each 2nd 
signal wiring and thef 1st gate signal pulse is impressed to each active^ 

component of the pair is an active matrix liquid crystal display device according to claim, 1 characterized 
by having shifted mutually within an one-frame period. 

[Claim 3] The timing which has two or more active components of said pair between said each 2nd 
signal wiring and the 1st shift register and by which a gate signal pulse is impressed to each active 
component of the pair is an active matrix liquid crystal display device according to claim 1 characterized 
by having shifted mutually within a two-frame period. 1 
[Claim 4] The active component of said pair at least is an active matrix liquid crystal display device' 
according to claim 1 to 3 characterized by being formed on said 1st substrate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the active matrix liquid crystal display device driven by 

the active-matrix component. 

[0002] 

[Description of the Prior Art] Conventionally, the liquid crystal device which prepared the active-matrix 
component was widely applied, when TN liquid crystal was used, and it has been commercialized as a 
flat-panel display or pro JIEKUSHONN television (PTV). The above-mentioned active-matrix component 
represented by a thin film transistor (TFT), a diode component, an MIM (metal insulator metal) 
component, etc. With the switching characteristic, the optical switch response of liquid crystal is helped 
by having held the electrical-potential-difference impression condition from the real Rhine selection 
period to the late above-mentioned TN liquid crystal of a response for a long time comparatively. 
Moreover, a 1 inter-frame substantial memory condition is brought about by the above-mentioned 
electrical-potential-difference impression condition maintenance to the liquid crystal which does not 
have memory nature (self-hold nature) like the above-mentioned TN liquid crystal. Or there is the 
description which does not give a cross talk theoretically between each Rhine or to between pixels, but 
gives a good display property. 

[0003] Drawing 5 shows the structure of the active-matrix liquid crystal device which is a liquid crystal 
device which prepared such a active-matrix component. Drawing 6 is the circuit diagram showing the 
* conventional fundamental liquid crystal drive circuit. The pixel section which this drive circuit becomes 
from the liquid crystal cell 601 which enclosed the liquid crystal ingredient between a common electrode 
(potential; referred to as VCOM), and each pixel electrode, and a pixel TFT602, The video-signal wiring 
section for supplying a driving signal (video signal) to each pixel electrode (Hereafter) In order to 
distribute and supply 603 called signal wiring, the line buffer section 605, and an input video signal to 
each signal wiring 603 to predetermined timing Gate signal wiring for supplying the gate signal which 
opens and closes the 607 pixel level shift register TFT602 which carries out closing motion control of 
the level switching TFT606 by which closing motion control is carried out, switching TFT604, and the 
level switching TFT606 (hereafter) It has 609 called gate wiring and the perpendicular shift register 608 
which carries out closing motion control of the pixel TFT602, and from the signal input edge 61 1, the 
record signal VIN shifts timing and is transmitted to each [ each pixel or ] Rhine one by one. 
[0004] However, the following problems have arisen in the conventional drive circuit. That is, the 
outgoing end of the above-mentioned shift register needs only several pixel minutes of a perpendicular 
direction for a horizontal and a list, the pitch of a shift register becomes narrow depending on the 
magnitude of a viewing area, and a configuration becomes difficult. For example, although these drive 
circuits are coping with it by mounting IC chip in the liquid crystal panel using current and a-SiTFT 
whose product is in use, in such a gestalt, a mounting pitch poses a problem. 

[0005] Drawing 7 is the circuit diagram showing a CMOS shift register as an example of representation 
of a shift register. In a liquid crystal display component, a CMOS shift register is well used from the low 
level of the power consumption. If the number of transistors required for per bit is 16 and these tend to 
be made on the same substrate as an active component in a CMOS shift register, these transistors 
must be arranged in the pixel pitch of a viewing area, so that clearly from drawing. 

[0006] This inclination becomes still severer like for example, the light valve for PTV, and the viewfinder 
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of a video camera to the application which cannot take that large panel size. 

[0007] Furthermore, considering the application to Hi-Vision TV (HDTV) expected to develop quickly 
from now on, the correspondence to the detailed pitch of the circumference of a circumference drive 
circuit, especially a shift register is pressing need, and the cure is hurried. 

[0008] As these cures, in the present condition, a viewing area is divided into some blocks and the 
device which enlarges the pitch of a surrounding drive circuit seemingly is made. . 
[0009] However, if the number of pixels increases like [ or memory devices, such as a frame memory 
and block memory, are needed as a display system and the whole system becomes complicated / the 
signal during a block needs to be amended and ] HDTV which the system configuration for it newly joins 
in dividing a viewing area into some blocks, a problem with new the division block count increasing . 
further etc. will be produced. 

[0010] As stated above, it was difficult to have made a surrounding drive circuit correspond to the 
detailed pitch of a active-matrix component by the conventional approach, without complicating a-.o 
system. The purpose of this invention is by the easy configuration in an active matrix liquid crystal : 
display device in view of the trouble of such a conventional technique to enable it to correspond a 
surrounding drive circuit to the detailed pitch of a active-matrix component. 
[0011]. * 

[Means for Solving the Problem] The 1st signal wiring for supplying a driving signal to many pixel 
electrodes and each pixel electrode in this invention, in order to attain the above-mentioned purpose, 
The 1st active component for carrying out on-off control of the supply of the driving signal to each pixel 
electrode from this 1st signal wiring, And the 1st substrate with which the 2nd signal wiring for supplying 
the gate signal which opens and closes this 1st active component was formed in the shape of a matrix, 
The 2nd substrate which has the counterelectrode which kept fixed spacing, has been arranged to this 
substrate, countered said pixel electrode and has been arranged, The liquid crystal driven according to 
the driving signal which is arranged between said 1st and 2nd substrates, and is supplied to said pixel 
electrode, The 1st shift register which is connected .to said 2nd signal wiring and carries out closing 
motion control of said 1st active component, The 2nd active component by which closing motion control 
is carried out in order to distribute and supply a predetermined input signal to each. 1st signal wiring to 
predetermined timing, In the active matrix liquid crystal display device equipped with the 2nd shift 
register which carries out closing motion control of this 2nd active component It sets at least between 
said 2nd signal wiring and the 1st shift register or to either between said 2nd active component and the 
2nd shift register. It has two, or more active components of a pair with a gate electrode separate in. 
common [ one side ] among the source or a. drain electrode. While, as for these, the common source or 
a drain electrode is connected to one terminal of said 1st or 2nd shift register, respectively, the other 
end is connected to said 2nd two signal wiring or the 2nd active component, respectively. He is trying to 
drive each active component of said pair by the separate gate signal pulse, respectively. 
[0012] When it has the active component of said pair between said . each 2nd signal wiring and the 1st 
shift, register, it is made for the timing by which a gate signal pulse is impressed to each active 
component of the pair to shift mutually within 1 or a two-frame period here. And. as for the active 
component of said pair at least, being formed on said 1st substrate is desirable. 

- - [0013] - .,.- r ... . ... ... . 

[Function] In this configuration, it sets at least between said 2nd signal wiring and the 1st shift register 
or to either between said 2nd active component and the 2nd shift register. While having two or more, 
active components of said pair and connecting the common source or the drain electrode of these 
********** to one terminal of a shift register, the other end is connected to said 2nd. two signal wiring 
or the 2nd active component, respectively. Since it was made to drive each active component of a pair 
by the separate gate signal pulse, two signal lines will correspond to one terminal of a shift register, 
therefore the terminal pitch of a shift register becomes twice also with the number of the same signal 
lines compared with the former. That is, the number of the transistors per signal line becomes nine 
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pieces compared with 16 conventional pieces. Therefore, a surrounding drive circuit corresponds to the 

detailed pitch of a active-matrix component easily. 

[0014] 

[Example] 

Example 1 drawing 1 is the circuit diagram showing the scanning circuit of the drive circuits of the 
active matrix liquid crystal component concerning the 1st example of this invention. The perpendicular 
shift register with which 101 carry out closing motion control of the non-illustrated pixel TFT, and 102 
are the switching TFT of each outgoing end of the perpendicular shift register 101, and a pair with a 
separate gate electrode with a source electrode common [ 103 and 104 ] and among drawing. While the 
common source electrode is connected to one outgoing end. 102 of the perpendicular shift register 101, 
the other end is connected to two scan wiring, respectively. 105 is a. scan wiring group linked to each 
pixel TFT which is a active-matrix component. Switching 103 and TFT 104 is separate gate signal phiE. 
And phiO It drives and is gate signal phiE. And phiO TAIMI By shifting NGU, it is gate signal phiGVI at 
different predetermined timing to all the scanning lines. It can send out now. 

[0015] Switching 103 and TFT 104 is formed in a monolithic in the process which forms the pixel section 
switching TFT on a active-matrix substrate, and a shift register 101 is formed by mounting IC chip. 
[0016] The drive timing in this drive circuit is explained using drawing 2 . As point ** was carried out, a 
TN liquid crystal is fundamentally driven by AC drive. The frequency of this AC signal is decided by how 
many times a video signal is sent between one-frame periods (1/60 second). According to the usual 
NTSC standard (the same is said of the specification of HDTV), a signal is written in the one half (2:1 
INTARESU drives) of the scanning line of a screen at this period. Moreover, recently, it changes to the 
conventional INTARESU drive and the so-called non INTARESU drive which sends a signal to the whole 
screen during an one—frame period is also used briskly. Drawing 2 shows the case of an INTARESU drive. 
In this case, output phiGVO of a shift register 101 Gate signal phiwhile being outputted E And phiO It 
can respond because either turns on. Drawing 3 shows the case of a non INTARESU drive. In this case, 
output phiGVO of a shift register 101 While being outputted, it is gate signal phiE. And phiO It can 
respond by carrying out sequential ON. 

[0017] therefore — according to this scanning circuit — the demand by the side of a system — an 
INTARESU drive and a non INTARESU drive — it can respond to all. 

[0018] Moreover, in this example, the two scanning lines per 1-bit output of a shift register 101 can be 
driven. Therefore^ the pitch of a shift register 101 can be made into twice also with the number of the 
same scan wiring compared with the former. Furthermore, the number of the transistors per scanning 
line can be reduced to nine pieces compared with 16 conventional pieces. 

[0019] Example 2 drawing 4 is the circuit diagram showing the horizontal scanning circuit part of the 
drive circuits of the active matrix liquid crystal display device concerning the 2nd example of this 
invention. The level switching TFT for the signal-line group of a active matrix for 406 to supply a driving 
signal to each pixel electrode and 405 to transmit a video signal Video to each signal line of a active 
matrix, the level shift register with which 401 carries out closing motion control of the level switching 
TFT405, and 402 are the switching TFT of each outgoing end of the level shift register 401, and a pair 
with a separate gate electrode with a source electrode common [ 403 and 404 ] and among drawing. 
- -While the common source electrode is connected to one -terminal 402 of the leveUshift register 401, 
respectively, the other end is connected to two level switching TFT405, respectively. Moreover, it drives 
separately and each gate of switching 403 and TFT 404 is the gate signal phi 1. And phi 2 All level 
switching TFT405 can be driven now by shifting timing. 

[0020] The period when the drive timing using the drive circuit by this example is fundamentally [ as the 
timing of the non INTARESU drive shown in drawing 2 ] the same at, and output phiGH of a shift register 
401 is outputted only changes at the signal transfer period per pixel of level Rhine. 
[0021] In this example, the two scanning lines per 1-bit output of a shift register 401 can be driven. 
Therefore, the pitch of a shift register 401 is doubled also in the number of the same scan wiring 
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♦ compared with the former. Furthermore, the number of the transistors per scanning line can be reduced 
to nine pieces compared with conventional 16. 
[0022] 

[Effect of the Invention] As explained above, according to this invention, it sets at least between said 
2nd signal wiring and the 1st shift register or to either between said 2nd active component and the 2nd 
shift register. While having two or more active components of said pair and connecting the common 
source or the drain electrode of these ********** to one terminal of a shift register, the other end is 
connected to said 2nd two signal wiring or the 2nd active component, respectively. Since it was made to 
drive each active component of a pair by the separate gate signal pulse, two signal lines will correspond 
to one terminal of a shift register, therefore the terminal pitch of a shift register can be doubled also 
with the number of the same signal lines compared with the former. That is, the number of the 
transistors per signal line can enlarge the pitch of a circumference circuit, without being able to make it 
nine pieces and dividing a viewing area into some blocks compared with 16 conventional pieces.And this 
effectiveness can be acquired only by adding only two transistors to the conventional drive circuit. 
Therefore, a surrounding drive circuit corresponds to the detailed pitch of a active-matrix component 
easily. Consequently, the display device which can respond also to the highly minute liquid crystal panel 
corresponding to HDTV expected to develop quickly from now on enough can be offered. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the scanning circuit of the drive circuits of the active 
matrix liquid crystal display device concerning the 1st example of this invention. 

[Drawing 2] It is the explanatory view of the drive timing corresponding to the INTARESU drive in the 
circuit of drawing 1 . 

[Drawing 3] It is the explanatory view of the drive timing corresponding to the non INTARESU drive in 
the circuit of drawing 1 . 

[Drawing 4] It is the circuit diagram showing the horizontal scanning circuit part of the drive circuits of 

the active matrix liquid crystal display device concerning the 2nd example of this invention, 

[Drawing 5] It is the external view of an active matrix liquid crystal display device. 

[Drawing 6] It is the explanatory view of the drive circuit concerning the conventional example. 

[Drawing 7] It is the circuit diagram showing a CMOS shift register. 

[Description of Notations] 

101: A perpendicular shift register, the 103,104,403,404:switching TFT, a 105:scan wiring group, a 
406:signaHine group, the 405:level switching TFT, 401 : level shift register 



[Translation done.] 
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(54) SCANNING CIRCUIT AND DISPLAY PANEL USING SAID CIRCUIT 

(57)Abstract: 

PURPOSE: To integrate a vertical scanning circuit in a liquid crystal panel 
by obtaining hourly and successively a scanning pulse from each stage of a 
charging/discharging circuit consisting of plural pieces of amorphous 
semiconductor thin film transistors which are opened and closed by the 
output of a pulse shifting circuit. 

CONSTITUTION: Two roles of a shifting operation of a scanning pulse and 
driving of a gate line are separated, the scanning pulse is shifted by a 
scanning pulse shifting circuit 4'— 1 , and gate lines G'1-G'n are driven by a 
charging/ discharging circuit 4-2 which is opened and closed by an output 
pulse of the pulse shifting circuit 4-1 . In such a way, it is prevented that a 
large load capacity is applied directly to a scanning circuit. Therefore, a 
scanning speed can be improved. A vertical scanning circuit 4' can be 
integrated to the same panel as a display panel such as a liquid crystal 
panel. 
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